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STATE OF VERMONT
AGENCY OF TRANSPORTATION
MATERIALS & RESEARCH DIVISION

Research Investigation 87-5
Work Plan No. 83-S5-27

Subject

The minus 0.02 mm size fraction in granular materials used
in Vermont roadway and bridge construction.

Purpose

To evaluate the significance of the percent of material finer
than 0.02 mm on frost susceptibility of granular materials
used during the 1983 construction season.

Pr u

Thirty samples consisting of Sand Borrow, Granular Borrow,
Subbase of Gravel, and Subbase of Crushed Gravel were collected
from 29 sources and tested for gradation using a standard bank
of sieves. The material passing the No. 10 sieve was then
tested using a hydrometer to determine the percent of total
sample finer than 0.02 mm (medium silt). Semi-log plots were
constructed of the grain size distributions and coefficients
of uniformity were calculated to determine grading of the sample
materials. A plot of '"percent particles finer than 0.074 mm"
versus ''percent particles finer than 0.02 mm'", as shown on
Figure 1, was made to show the sample distribution of frost
susceptible material. The 0.074 mm size (No. 200 sieve) was
used for comparison since this is the finest fraction tested
under current Standard Specifications, and is also an indicator
of frost susceptibility.

Background

Some of the earliest work on frost heave susceptibility by
Casagrande (1931) identified the 0.02 mm size fraction as an
important indicator of frost susceptibility. It was determined
that a very wuniform seoil was frost susceptible when the
percentage of particles finer than 0.02 mm was greater than
10 percent or greater than 3 percent in a non-uniform soil.
Casagrande observed no ice segregation in soils with less than
1 percent of grains finer than 0.02 mm; even when the ground
water was as high as the frost line.
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Heave Rate, mm/day
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® Uniform Sand + Fines

A Well Graded Crs. Sand + Fines

# Peag Gravel + Fines

Heave Rate, mm/ day
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